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ENHANCED DOCUMENT BROWSING WITH
AUTOMATICALLY GENERATED LINKS TO
RELEVANT INFORMATION

RELATED APPLICATIONS

This application 1s a continuation of U.S. application Ser.
No. 12/710,480, filed Feb. 23, 2010, now U.S. Pat. No.
8,386,914, which 1s a continuation of U.S. application Ser.
No. 10/887.443 filed Jun. 30, 2004, now U.S. Pat. No.

7,698,626, the entire disclosures of which are incorporated
herein by reference.

BACKGROUND OF THE INVENTION

A. Field of the Invention

Systems and methods described herein relate generally to
information retrieval and, more particularly, to techniques
for browsing information.

B. Description of Related Art

The World Wide Web (“web”) contains a vast amount of
information. One very common use of the web 1s to read
documents, such as news articles or other publications.

When reading a particular document, such as a news
article, 1t 1s known to provide links to other documents that
are somechow related to the particular document. For
example, when a user selects a news document from a news
search engine or an online news service, the web site may
provide links to other news articles or advertisements that
are related to the news document. Typically, such related
documents are determined based on the content of the
document being read and are shown as additional links
displayed outside the content of the document. By providing
convenient links to related material, these additional docu-
ments can enhance the browsing experience of the reader.

It would be desirable to provide improved techniques for
enhancing document browsing by providing automatically
generated links to relevant information to the reader.

SUMMARY OF THE INVENTION

According to one aspect, a method of enhancing docu-
ment browsing includes receiving personal information
relating to a user, generating descriptive information based
on a content of a first document and the personal informa-
tion, and identitying additional documents based on the
descriptive information. Additionally, a second document
may be generated that includes at least a portion of the
content of the first document modified to include references
to the additional documents.

In another aspect, a method includes locating at least one
second document that 1s relevant to a first document and
embedding the second document within the first document at
a location 1n the first document at which the second docu-
ment has relevance.

In another aspect, a method includes receiving a request
for a first document from a user, 1dentifying a named entity
in the first document, locating a second document that is
relevant to the named enfity, and presenting a modified
version of the first document to the user 1n which a link to
the second document 1s displayed in-line in the first docu-
ment at a location 1 the first document proximate to the
named entity to which the second document 1s relevant.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are incorporated in
and constitute a part of this specification, illustrate an
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2

embodiment of the invention and, together with the descrip-
tion, explain the mvention. In the drawings,

FIGS. 1A and 1B are diagrams illustrating exemplary
graphical interfaces that may be presented to a user;

FIG. 2 1s an exemplary diagram of a network in which
concepts consistent with the principles of the mnvention may
be implemented;

FIG. 3 1s an exemplary diagram of a client or server
shown 1n the network of FIG. 2;

FIG. 4 15 a block diagram illustrating conceptual elements
of the document locator shown 1n FIG. 2;

FIG. 5 1s a diagram 1illustrating an exemplary implemen-
tation of the search component shown in FIG. 4;

FIG. 6 1s an flowchart 1llustrating exemplary operations
performed by the document locator shown 1n FIG. 2; and

FIG. 7 1s a diagram 1illustrating an exemplary implemen-
tation of the document locator in the context of a content

serving web site.

DETAILED DESCRIPTION

The following detailed description of the invention refers
to the accompanying drawings. The detailed description
does not limit the mmvention.

Overview

As described herein, additional documents relevant to an
original document, such as a document being read by a user,
are automatically located. The additional documents can be
located based on their content and/or based on personal
information of the user. The additional documents can be
displayed in-line with the orniginal document. The user can
thus be etliciently presented with additional information that
1s relevant to the original document being read.

FIGS. 1A and 1B are diagrams illustrating exemplary
graphical interfaces that may be presented to a user. The
graphical interfaces may be presented via a web browser 100
that 1s being used to browse the web. The example document
105 shown 1n FIGS. 1A and 1B relates to a hiker’s (Bill
Cross) eflort to climb Mt. Everest.

A number of additional documents may be relevant to
document 105. In FIG. 1A, for example, links to three
additional articles 110, 112, and 114 are embedded within
document 105. Link 110 may reference a document about
Mt. Everest, link 112 may reference a document about the
Novolog Peaks and Poles Challenge, and link 114 may
reference a document about diabetes. Fach of links 110, 112,
and 114 reference content that 1s 1n someway related to
original document 103. In this example, links 110, 112, and
114 are displayed with briel summary text (e.g., “related
content: Mt. Everest”) that informs the reader of the content
of the underlying link. Additionally, the summary text is
underlined, indicating that the summary text i1s associated
with a link. Assume that the reader of document 105 1n FIG.
1A 1s located 1n San Jose, Calif. An advertisement 115 may
additionally be displayed for a hiking equipment retailer 1n
San Jose. Additionally, the documents referenced by links
110, 112, and 114 may be documents that are particularly
appropriate for a reader 1n the San Jose area.

Although not shown 1n FIG. 1A, other links, such as links
even more directly customized to the personal information
of the reader, may also be displayed. For example, 11 the
reader has previously entered search queries to a search
engine, such as photography related search queries, the other
links may be links to documents describing “Everest Pho-
tography.”
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Document 105 1n FIG. 1B 1s i1dentical to that in FIG. 1A.
Multiple links 120, 122, and 124 are included 1n document

105 of FIG. 1B. In this example, links 120, 122, and 124,

instead of being shown as linked summary text, are imple-
mented by simply modifying the formatting or display
associated with certain words or phrases 1n document 105.
For instance, link 120 1s shown to the reader by underlining
“Mit. Everest,” thus illustrating to the reader that the link
references a document that pertains to Mt. Everest. Another
link 126 1s inserted in-line 1n document 105 that includes
summary text similar to links 110,112, and 114. Assume, for
this example, that the reader 1s from Seattle imstead of San
Jose. Link 126, which may be generated based on this fact,
references a document about hiking Mt. Rainer—a mountain
near Seattle.

Exemplary Network Overview

FI1G. 2 1s an exemplary diagram of a network 200 in which
concepts consistent with the principles of the invention may
be implemented. Network 200 may include multiple clients
210 connected to a server 220 via a network 240. Network
240 may include a local area network (LAN), a wide area
network (WAN), a telephone network, such as the Public
Switched Telephone Network (PSTN), an intranet, the Inter-
net, or a combination of networks. Two clients 210 and one
server 220 have been 1llustrated as connected to network 240
for simplicity. In practice, there may be more clients and/or
servers. Also, 1n some 1nstances, a client may perform one
or more functions of a server and a server may perform one
or more functions of a client.

A client 210 may include a device such as a wireless
telephone, a personal computer, a personal digital assistant
(PDA), a lap top, or another type of computation or com-
munication device, a thread or process running on one of
these devices, and/or an object executable by one of these
devices. Server 220 may include a server device that pro-
cesses, searches, and/or maintains documents and images 1n
a manner consistent with the principles of the invention.
Clients 210 and server 220 may connect to network 240 via
wired, wireless, or optical connections.

Server 220 may include additional document locator
component 225 (also called simply “document locator 225>
herein). Document locator 225 may locate and add refer-
ences to other documents related to an input document, such
as the references added to document 105 (FIGS. 1A and 1B).

A document, as the term 1s used herein, 1s to be broadly
interpreted to include any machine-readable and machine-
storable work product. A document may be an e-mail, a web
log (blog), a file, a combination of files, one or more files
with embedded links to other files, a news group posting,
etc. In the context of the Internet, a common document i1s a
web page, such as an HTML web page. Web pages often
include content and may include embedded information
(such as meta information, hyperlinks, etc.) and/or embed-
ded instructions (such as Javascript, etc.). Documents dis-
cussed herein generally include embedded images. A “link™
as the term 1s used herein i1s to be broadly interpreted to
include any reference to/from a document from/to another
document or another part of the same document.

Exemplary Client/Server Architecture

FIG. 3 1s an exemplary diagram of a client 210 or server
220. Client/server 210/220 may include a bus 310, a pro-
cessor 320, a main memory 330, a read only memory (ROM)
340, a storage device 350, an mput device 360, an output
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4

device 370, and a communication interface 380. Bus 310
may 1nclude conductors that permit communication among
the components of client/server 210/220.

Processor 320 may include conventional processors,
microprocessors, or processing logic that interpret and
execute 1nstructions. Main memory 330 may include a
random access memory (RAM) or another type of dynamic
storage device that stores information and instructions for
execution by processor 320. ROM 340 may include a
conventional ROM device or another type of static storage
device that stores static information and instructions for use
by processor 320. Storage device 350 may include a mag-
netic and/or optical recording medium and 1ts corresponding
drive.

Input device 360 may include one or more conventional
mechanisms that permit a user to input information to
client/server 210/220, such as a keyboard, a mouse, a pen,
voice recognition and/or biometric mechanisms, etc. Output
device 370 may include one or more conventional mecha-
nisms that output information to the user, including a dis-
play, a printer, a speaker, etc. Communication interface 380
may include any transcerver-like mechanism that enables
client/server 210/220 to communicate with other devices
and/or systems. For example, communication interface 380
may include mechanisms for communicating with another
device or system via a network, such as network 240.

Server 220, consistent with the principles of the invention,
may 1mplement additional document locator 225. Additional
document locator 2235 may be stored 1n a computer-readable
medium, such as memory 330. A computer-readable
medium may be defined as one or more physical or logical
memory devices and/or carrier waves.

The software instructions defining additional document
locator 225 may be read mto memory 330 from another
computer-readable medium, such as data storage device 350,
or from another device via communication interface 380.
The software instructions contained i memory 330 may
cause processor 320 to perform processes that will be
described later. Alternatively, hardwired circuitry or other
logic may be used in place of, or 1n combination with,
soltware 1nstructions to implement processes consistent with
the invention. Thus, implementations consistent with the

principles of the mvention are not limited to any specific
combination of hardware circuitry and software.

Document Locator 225

FIG. 4 15 a block diagram illustrating conceptual elements
of document locator 225. Document locator 225 may
include a descriptive information generator 405, search
component 410, and formatting component 415. Descriptive
information generator 405 may generate descriptive infor-
mation describing the current document and based on per-
sonal information of the user. In one 1implementation, the
descriptive information may 1include a search query.
Descriptive information generator 405 may generate the
descriptive information based on the personal information of
the user and/or the current mnput document (or information
relating to the current document).

The descriptive information output from descriptive infor-
mation generator 405 may be input to search component
410, which may use the descriptive information to generate
additional documents. Links or other references to the
additional documents may be inserted with the original
document by formatting component 415.
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Descriptive information generator 405, search component
410, and formatting component 415 will each be described
in more detail below.

Descriptive Information Generator 405 5

As mentioned, descriptive information generator 405 may
generate descriptive information, such as a search query. The
descriptive information may be generally based on informa-
tion relating to the document the user 1s currently viewing 10
(or has requested for viewing) as well as personal informa-
tion of the user. The information relating to the current
document may include mformation based on the text of the
current document. The text may be processed to obtain, for
example: (1) all terms appearing more than some pre- 15
determined number of times, (2) named entities that can be
automatically extracted; (3) dates i the document; (4)
author and publication names; and/or keyword or category
extraction.

Regarding (1) above, terms appearing more than some 20
pre-determined number of times may be considered to be
important or particularly descriptive terms 1n the document
and may be considered to be descriptive information for the
document. The number of terms selected to include 1n the
descriptive information may, for example, be limited to a 25
predetermined number of most frequently occurring terms.

In a possible variation of this concept, the number of times

a term occurs may be considered in conjunction with the
general frequency with which the term appears in the
language of the document. Thus, terms that tend to occur 30
relatively rarely in a language may be selected before a
common term that occurs more times in the document.

A list of predetermined named entities or other nouns may
be stored by descriptive information generator 405. For
example, location names, celebrity names, names ol well 35
known commercial or consumer products, and company
names may be pre-generated by either manual (i.e., entered
by a human operator) or automatic techmques. As men-
tioned above, the text of the document can be compared to
these named entities and matches included 1n the descriptive 40
information for the document. Referring to the examples of
FIGS. 1A and 1B, the list of predetermined named entities
may have included terms such as “Mt. Everest” and “Novo-
log Peaks and Poles Challenge,” causing these terms to be
included in the descriptive information for document 105. 45

Dates 1n the document (item (3) above), the document
author, and publication names (item (4)) may be included 1n
the descriptive information. Such information can often be
automatically determined through pattern matching tech-
niques applied to the document. The date of the document 50
may be used to locate other contemporanecously published
documents. Similarly, the publishing entity (e.g., web site)
and document author may be used to locate documents from
the same or similar publications or documents written by the
same author. The document date, author, and publication 55
may be particularly useful 1n the context of news stories.
Regarding (5), a document can be analyzed for i1ts keywords,
such as keywords extracted based on term frequency or
through named entity extraction.

In addition to generating the descriptive information 60
based on the document, descriptive mformation generator
405 may generate descriptive mformation based on infor-
mation specific to the user (“personal information™). The
personal information can include, for example, the geo-
graphical location of the user (e.g., previous search queries 65
submitted or links selected), personal information provided
by the user when registering an account, personal informa-
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tion based on the browsing history of the user, personal
information extracted from documents generated by the
user, or other sources of personal information. The geo-
graphic location of the user may be estimated based on the
user’s IP address. The personal information can also include
temporal imnformation, such as the current date or season.
Temporal information can be useful to correlate events with
personal preferences or document content. For example, 1f a
document being browsed 1s about Edinburgh, and the current
month 1s July or August, then related documents about the
Edinburgh Arts Festival may be shown.

In one implementation, the personal information can be
based on user profiles constructed from previous search
queries submitted to a search engine. Category matching
techniques can be used to infer user interests from search
terms. For example, even if the user never actually enters the
search term “photography,” but instead queried the terms
“Nikon,” “aperture,” and “I-stop,” these terms may be used
to ifer that the user 1s interested in photography.

One technique for generating category mappings from
search queries 1s based on gathering a large number of
historical user search queries that are labeled based on user
search sessions. The rationale 1s that people that search for
a search term such as “Canon” are likely to also, in the same
search session, enter other search queries, such as “photog-
raphy” or “i-stop,” that are related to the same category. By
analyzing many such search query-sessions, category infer-
ences can be made (e.g., 1f a person searches for “Nikon” 1t
1s likely that they are interested in photography).

Descriptive information generator 405 may format the
descriptive information as a search query. In one implemen-
tation, the search query may be obtained by concatenating
the descriptive information (e.g., the personal information of
the user and the document-related descriptive information)
to obtain the search query. As an example, consider docu-
ment 105 1 FIG. 1A. Based on an analysis of the document
and the personal information of the user, descriptive infor-
mation generator 405 may generate the descriptive informa-
tion “Mt. Everest,” “Novolog Peaks and Poles Challenge,”
“diabetes,” “San Jose,” and “photography.” These terms
may be combined 1nto a single search query “Mt. Everest
Novolog Peaks Poles Challenge diabetes San Jose photog-
raphy.” In other implementations, multiple search queries,
cach including a subset of terms from the document and the
user’s personal mformation, may be generated, such as the
search queries: “Mt. Everest San Jose,” “hiking San Jose,”
“photography Mt. Everest,” etc.

One of ordinary skill 1n the art will recognize that other
techniques for formulating the search queries from the
generated descriptive information can be used. For example,
additional information can be used in determining whether
to 1clude a term 1n the query, such as the general frequen-
cies of the occurrence of the term in the language. Addi-
tionally, certain names, entities or other predefined terms can
be given additional weight 1 determining whether to
include them 1n the query. Some terms, such as geographic
names, can be weighted diflerently than other terms, such as
product names. Product names can be automatically limited
by appending their associated company name after the
product name. Still additionally, the descriptive information
can be used with cluster or category matching techniques,
such as those described above, to generate other terms that

can be used 1n the search queries.

Search Component 410

FIG. 5 1s a diagram 1illustrating an exemplary implemen-
tation of search component 410 1n additional detail. Search
component 410 may include a search engine 505 and a
ranking component 510.
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Search engine 505 may receive the descriptive informa-
tion from descriptive mformation generator 405, and in

response, locate one or more documents relevant to the
descriptive information. Search engine 505 may be a query-
based search engine that returns a ranked set of documents
related to the mput search query. Search engine 505 may be
a general search engine, such as one based on all documents
from a large collection, such as documents on the web, or a
more specialized search engine, such as a news search
engine. Techniques for implementing search engines are
generally known 1n the art and will thus not be disclosed
turther herein.

Ranking component 510 may operate to rank and/or prune
the set of documents returned by search engine 505. In one
implementation, ranking component 510 may sort the set of
returned documents based on a query match score that
defines how well each document 1n the set of returned
documents matches the search query. Documents that are a
“better” match to the search query, such as documents that
include multiple instances of terms in the search query, will
tend to have higher relevance scores than documents that are
not matched as well. Ranking component 510 may also sort
the documents based on other measures of relevance or
quality, such as based on a link-based measurement of
document quality. The top N sorted documents (e.g., N=3)
may selected by ranking component 510 for presentation to
a user.

Other techniques for ranking or pruning the set of relevant
documents may be used by ranking component 510. For
example, documents may be selected that appear 1n multiple
document sets corresponding to multiple related search
queries, documents may be selected as those that are most
recent, documents may be selected as those that are the most
popular (e.g., based on the number of times the document
link was selected). As other examples, documents from
commercial sites may be explicitly excluded (or included).

In some 1implementations, multiple potential search que-
ries can be received corresponding to the descriptive infor-
mation, and the queries that return the “best” results can be
used. The “best” results can be measured 1n a number of
ways, such as by looking at objective ranking values cor-
responding to documents returned from a search engine in
response to the potential search query. In addition, multiple
different search engines could be used, such as a news search
engine, a product search engine, or a general web-based
search engine.

Formatting Component 4135

Formatting component 415 may incorporate the addi-
tional documents located by search component 410 1nto the
current document (1.e., the document currently being viewed
by the user) or into a new document that includes the current
document. The additional documents may be incorporated
with the current document 1n a manner that informs the user
that the documents are available without being overly dis-
ruptive to the user’s reading of the current document.

In one implementation, formatting component 415 may
insert links (e.g., hyperlinks) into the additional documents
in-line with the text of the current document. When possible,
the link to each additional document may be inserted in a
section 1n the current document that 1s particularly relevant
to the additional document. This concept is 1illustrated in
FIGS. 1A and 1B, in which links to related content, such as
a link to a document about Mt. Everest, 1s inserted near the
term “Mt. Everest” in document 105. Although links in
FIGS. 1A and 1B are shown as including parenthetical
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summary information and as links that are identified by
moditying the display of words in the current input docu-
ment, other techniques for graphically displaying the links
can be used.

Techniques other than in-line hyperlinks may be used to
embed the additional documents into the current document.
For example, “float-over” text may be used that appears
when the user positions the cursor over a particular word,
image, or other object 1n the current document.

Operation of Document Locator 225

FIG. 6 1s an flowchart illustrating exemplary operations
performed by document locator 225. Document locator 2235
may begin operation in response to a user requesting a
document, such as a request made from a web site or a
search engine.

Document locator 225 may receive or locate personal
information of the user (act 601). The personal information
can include information such as, for example, the geo-
graphic location of the user, personal information provided
by the user when registering an account (or at another time),
personal mformation based on the browsing history of the
user, or personal information extracted from documents
generated by the user. Document locator also receives the
current input document that the user 1s requesting (act 602).

Descriptive information relating to the mput document
may be generated (act 603). The descriptive information
may, as previously discussed, be generated by descriptive
information generator 405 and may include a search query
that contains terms related to the current input document and
the personal information of the user. The descriptive infor-
mation may be used to locate additional relevant documents
(act 604). As discussed, this may be performed by search
component 410 submitting a search query to a search engine.

One or more of the additional relevant documents may be
embedded or otherwise associated with the current input
document (act 605). As shown 1n FIGS. 1A and 1B, the
additional relevant documents may be embedded in-line
with the current input document. The modified version of the
current input document, including the links to the additional
relevant documents, may then be presented to the user (act

606).

Exemplary Implementation of Document Locator
225

FIG. 7 1s a diagram 1illustrating an exemplary implemen-
tation ol additional document locator 225 implemented in
the context of a content serving web site, such as a web site
devoted to articles about a particular hobby (e.g., automo-
biles). One of ordinary skill 1n the art will appreciate that
document locator 225 could be implemented 1n a number of
additional networked environments, such as in the general
context of a news search engine or a more general search
engine.

A number of users 705 may connect to content web site
710 over a network 715. The users may request particular
documents from content web site 710. Before returning the
requested document to the user, web site 710 may transmit
the document (or information identitying the document),
potentially along with personal information of the requesting
user, to document locator 225. Document locator 225 may
return 1ts modified version of the requested document, as
previously discussed, to web site 710, which may then
forward the document to the user. In this manner, documents
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from web site 710 may be auto-augmented to enhance their
desirability before returming them to the user.

Many vanations on this example are possible. For
instance, instead of document locator 225 returning the
enhanced document to web site 710, web site 710 may
simply redirect the user’s document request to document
locator 225, which may then return the enhanced document
to the user.

CONCLUSION

Techniques for automatically locating additional docu-
ments relevant to an original document and/or to personal
information of a user, such as a document being read by a
user, were described herein. In one implementation, the
additional documents were located based on personal infor-
mation of the user as well as being based on content relevant
to the document being read by the user. The additional
documents can be presented 1n-line with the document being
read, such as via links inserted at locations 1n the document
that are particularly relevant to the additional document. The
user can thus be efliciently presented with additional infor-
mation that is relevant to the original document being read.

It will be apparent to one of ordinary skill 1n the art that
aspects of the invention, as described above, may be imple-
mented 1n many different forms of solftware, firmware, and
hardware 1n the implementations 1llustrated in the figures.
The actual software code or specialized control hardware
used to implement aspects consistent with the imnvention 1s
not limiting of the invention. Thus, the operation and behav-
1or of the aspects were described without reference to the
specific software code—it being understood that a person of
ordinary skill 1n the art would be able to design software and
control hardware to implement the aspects based on the
description herein.

The foregoing description of preferred embodiments of
the invention provides 1llustration and description, but 1s not
intended to be exhaustive or to limit the invention to the
precise form disclosed. Modifications and variations are
possible 1n light of the above teachings or may be acquired
from practice of the mnvention. For example, although many
of the operations described above were described in a
particular order, many of the operations are amenable to
being performed simultaneously or in different orders to
achieve the same or equivalent results.

No element, act, or mstruction used 1n the present appli-
cation should be construed as critical or essential to the
invention unless explicitly described as such. Also, as used
herein, the article “a” 1s intended to potentially allow for one
or more 1tems. Further, the phrase “based on™ 1s intended to
mean “based, at least 1 part, on” unless explicitly stated
otherwise.

What 1s claimed:

1. A method comprising;

identifying, using one or more processors, mformation
associated with content of a first web page,
the first web page being accessed by a user, and
the 1dentified information including one or more terms;

forming, using one or more processors, a search query
based on the identified information and information
assoclated with the user,
the mnformation associated with the user including one

Or more terms;

identifying, using one or more processors, a second web
page based on the search query that is based on the
identified information and the immformation associated
with the user;
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modifying, using one or more processors, the first web
page by inserting a reference to the second web page,
the reference to the second web page including text
associated with content of the second web page; and
providing, using one or more processors and for presen-
tation to the user, the modified first web page.

2. The method of claim 1, where, when modifying the first
web page by mserting the reference to the second web page,
the method includes:

inserting the reference to the second web page into the

first web page in-line with the i1dentified information.

3. The method of claim 1, further comprising:

modifying the first web page by inserting another refer-

ence to a third web page,

the other reference to the third web page including text
associated with content of the third web page, and

the third web page being different than the second web
page; and

providing the modified first web page including the

inserted other reference.

4. The method of claim 1, where, when 1dentiiying the
information associated with the content of the first web page,
the method includes:

parsing the first web page to 1dentify at least one of:

one or more terms that appear more than a particular
quantity of times within the content of the first web
page,

date imnformation associated with the first web page,

author information associated with the first web page,
or

publication information associated with the first web
page.

5. The method of claim 1, further comprising:

comparing the identified information to stored informa-

tion;

determining that at least some of the identified informa-

tion matches the stored information; and

using the at least some of the identified information to

form the search query that 1s based on the identified
information and the information associated with the
user.

6. The method of claim 1, where the information associ-
ated with the user includes at least one of:

information 1dentifying a geographic location associated

with the user,

information provided by the user in connection with

registering an account, or

information based on a browsing history of the user.

7. The method of claim 1, where the reference to the
second web page 1s an advertisement.

8. The method of claim 1, where the reference to the
second web page 1s a link to the second web page.

9. A system comprising:

one or more devices, including a memory and a processor,

to:
identily information associated with content of a first
web page,
the first web page being accessed by a user, and
the i1dentified information including one or more
terms;
form a search query based on the 1dentified information
and information associated with the user,
the information associated with the user including
one or more terms;
identily a second web page based on the search query
that 1s based on the identified information and the
information associated with the user;
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modily the first web page by 1nserting a reference to the
second web page,
the reference to the second web page including text
associated with content of the second web page;
and
provide, for presentation to the user, the modified first
web page.

10. The system of claim 9, where the one or more devices,
when modifying the first web page by inserting the reference
to the second web page, are further to:

insert the reference to the second web page 1nto the first

web page in-line with the i1dentified information.

11. The system of claim 9, where the one or more devices
are further to:

modily the first web page by inserting another reference

to a third web page,

the other reference to the third web page including text
associated with content of the third web page, and

the third web page being ditferent than the second web
page; and

provide the modified first web page including the inserted

other reference.

12. The system of claim 9, where the one or more devices,
when 1identifying the information associated with the content
of the first web page, are further to:

parse the first web page to identify at least one of:

one or more terms that appear more than a particular
quantity of times within the content of the first web
page,

date information associated with the first web page,

author imnformation associated with the first web page,
or

publication information associated with the first web
page.

13. The system of claim 9, where the one or more devices
are further to:

compare the 1dentified information to stored information;

determine that at least some of the identified information

matches the stored information; and

use the at least some of the 1dentified information to form

the search query that 1s based on the identified infor-
mation and the information associated with the user.

14. The system of claim 9, where the information asso-
ciated with the user includes at least one of:

information i1dentifying a geographic location associated

with the user,

information provided by the user in connection with

registering an account, or

information based on a browsing history of the user.

15. The system of claim 9, where the reference to the
second web page 1s an advertisement.

16. The system of claim 9, where the reference to the
second web page 1s a link to the second web page.
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17. A non-transitory computer-readable storage medium
including instructions, the instructions comprising:
one or more structions which, when executed by at least
one processor, cause the at least one processor to:
identily imnformation associated with content of a {first

web page,
the first web page being accessed by a user, and
the identified information including one or more
terms;
form a search query based on the 1dentified information
and information associated with the user,
the mformation associated with the user including
one or more terms;
identily a second web page based on the search query
that 1s based on the identified information and the
information associated with the user;
modity the first web page by inserting a reference to the
second web page,
the reference to the second web page including text
associated with content of the second web page;
and
provide, for presentation to the user, the modified first
web page.

18. The non-transitory computer-readable storage
medium of claim 17, where the one or more 1nstructions to
modily the first web page by inserting the reference to the
second web page include:

one or more instructions to insert the reference to the

second web page 1nto the first web page 1n-line with the
identified information.

19. The non-transitory computer-readable storage
medium of claim 18, where the instructions further com-
prise:

one or more mstructions to modify the first web page by

inserting another reference to a third web page,

the other reference to the third web page including text
associated with content of the third web page, and

the third web page being different than the second web
page; and

one or more istructions to provide the modified first web

page including the inserted other reference.

20. The non-transitory computer-readable storage
medium of claim 18, where instructions further comprise:

one or more instructions to compare the identified infor-

mation to stored information;

one or more mstructions to determine that at least some of

the 1dentified information matches the stored informa-
tion; and

one or more instructions to use the at least some of the

identified information to form the search query that 1s
based on the identified information and the information
associated with the user.
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